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TITLE OF THE INVENTION 
STREAM DISTRIBUTION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to an information 
delivery system for delivering digital information 
transmitted through a broadcasting network or a 
communication network to a plurality of terminal 
devices, especially, to a stream distribution system 
which handles stream data. 

Vn Recent years, by the spread of the digital 
broadcasting network and the communication network 
(includingva computer network) which includes digital 
satellite broadcasting and CATV, etc., a system to be 
called a so-called information delivery system, to 
provide various dSnf ormation, that is, multimedia 
information for many and unspecified homes (Hereafter, 
called as a user) is \>eing achieved. Here, multimedia 
information means digitSal information on the video, 
the static image, and th\ voice, etc. In this digital 
information, information, which especially includes 
an video, a voice, a static Vmage, and character 
information, etc., and requires a real time charac- 
teristic, is called stream data\ This stream data is 
handled in distinction from digital information 
composed only of a static image ana character 
information. \ 

To achieve such an information delivery system, 
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^ local area servers which is called as a set-top box 
(STB) and/or an IRD (Integrated Receiver Decoder) is 
proposed. The personal computer connected with a 
television set and a communication network is handled 
as a terminal device for the local area server. 

A preferable construction is as follows as the 
information delivery system. That is, it is desirable 
that the information delivery system is constructed as 
being arranged in \ach home, being connected with a 
plurality of terminal devices such as television 
sets and personal compVters, and receives plural 
kinds of stream data transmitted through the digital 
broadcasting network and tthe communication network 
and send it to each terminal device . Plural kinds 
of stream data includes video\stream (VS) from video 
on demand (VOD) system which uses the communication 
network etc. besides said digital i^roadcasting 
stream (BS) . 

in such a system, the user arbitrarily selects 
information (program and title, etc.) whio^i wants to 
attend from among broadcasting stream (BS) \^d video 
stream (VS) to be able to reproduce the information on 
the display of the terminal device. * 

As mentioned above, the user selects desired 
information on the demand from various stream data by 
the information delivery system to be able to attend 
the information. By the way, the content of the 
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transmitted program has changed hourly especially in 
the broadcasting stream. Therefore, there is a 
possibility to overlook a program with a high demand 
started in another channel (for example CATV), when, 
for example, an attention of the stream of the channel 
(for example satellite broadcasting) which the user 
selected is done. In this specification, a term 
"attention (attend)" means that the stream data is 
received, decoded, and reproduced at the terminal 
device. 

Phere is a possibility that a similar state is 
generated in case of the user attends first the stream 
of VOD. To prevent such a state, the stream hot 
selected by \he user is monitored as a background, 
and when the attention priority of the user changes, 
a method of switching the stream of the selected 
attention and the background stream is proposed. 
Here, the data transmission band (sending band to the 
terminal device) is usukj-ly limited in the system like 
the local area network wh^h includes said local area 
server. This data transmission band (Or, only called 
as "band") means an amount of \he transmission data per 
unit time (bps: bits per second). 

Since there is a band limitation like the above- 
mentioned, it is necessary to prepare the distribution 
option having a narrow band for each channel of the 
broadcasting stream (Or, channel of the VOD stream) . 
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Then, by using this distribution option having a narrow 
band, the method of simultaneously displaying channels 
on a display of the terminal device by mixing the 
stream of each channel is proposed. 
5 However, the picture quality at attending the 

stream relatively becomes low when the band is narrow. 
To attend the stream which the user demands by the high 
picture quality, it is necessary to reset the band of 
the corresponding stream, but the operation procedure 

10 is complex. It is not actually easy even though it is 

preferable to be able to change the band distribution 
of each channel continuously and arbitrarily. 

BRIEF SUMMARY OF THE INVENTION 
An object of the present invention is to provide 

15 a stream distribution system which receives the plural 

kinds of stream data, selects the information with high 
priority of request of user, and can distribute the 
information to the terminal devices by appropriate band 
within the range of limited data transmission band. 

2 0 The present invention is an information delivery 

system which has reception means for receiving the 
stream data on plural kinds of digital form transmitted 
through the broadcasting network or the communication 
network, selection means for selecting the fixed 

25 units of information from the stream data received 

by the reception means according to the request from 
a terminal device, and sending means for sending the 
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selected information by the selection means to 
a predetermined terminal device. 

Specifically, the reception means simultaneously 
receives plural kinds of stream data of the packet unit, 
The selection means selects (extracts) information 
of the packet unit according to the instruction from 
the terminal device. The sending means performs a 
filtering processing for adjusting the transmission 
band of the stream data within the range of the limited 
transmission band to send to the terminal device. 

\<^ith such a system configuration, the user comes 
to be absLe to attend stream data on the program with 
high attention priority selectively from among 
broadcasting Astream data and stream data from the VOD 
system. In thik case, the transmission band of 
selected stream data is adjusted within the range of 
the limitation of the. transmission band allocated in 
the terminal device, therefore, the user does not take 
part even when there is Vo room in the transmission 
band for the terminal device, the transmission band of 
selected stream data is adjusted automatically, and 
selected stream data is transmitted to the terminal 
device. The user does not operate the band setting of 
stream data when there is room in xsJie transmission band 
for the terminal device, and the stream data with the 
high picture quality can be transmitteayto the terminal 
device automatically for example, 
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As another viewpoint of the present invention, the 
system has the file device, and the function to store 
information not selected by the user in received stream 
data into the file device (Corresponds to the image 
5 recording processing) is achieved. As a result, 

continuously attending the stream data on the program 
which receives to the period simultaneously and is 
recorded after the attention of the stream data on the 
□ program with high attention priority becomes possible. 

. m 

!U 10 According to the present invention, in the 

•(J3 information delivery system which can receive the 

p plural kinds of digital stream data, and distribute 

.'::<£. 

8 , by selecting information with high priority of the 

?{g request of the user, the selected information can be 

15 distributed to the terminal device by an appropriate 

sending band by changing the band distribution within 
the range of the transmission band to which the system 
is limited according to the state. If such a present 
invention is applied to the system which can attend 
20 stream data on plural programs etc. from especially 

plural channels at the same time, the user can attend 
information on the demand from various stream data in 
real time, and continuous and appropriate band 
distribution without requiring a complex procedure by 
25 which the band distribution of each channel is operated 

can be achieved. 

Additional objects and advantages of the invention 



will be set forth in the description which follows, and 
in part will be obvious from the description, or may 
be learned by practice of the invention. The objects 
and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, illust- 
rate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi- 
ments given below, serve to explain the principles of 
the invention. 

FIG. 1 is a block diagram which shows a basic 
construction of the embodiment of the present invention 
of the information delivery system; 

FIG. 2 is a block diagram to explain the construc- 
tion of the local area network system in FIG. 1; 

FIG. 3 is a flowchart to explain the operation of 
this system; 

FIG. 4 is a block diagram which shows a construc- 
tion of the stream distribution server of this system 
specifically; 

FIG. 5 is a block diagram which shows a specific 
construction of the stream multiplexer-demultiplexer 
included in this stream distribution server; 
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FIG. 6 is a flowchart to explain a specific 
operation of the stream distribution server; 

FIG. 7 is a conceptual rendering showing 
a concrete example of the priority table information 
5 on this stream distribution server; and 

FIG. 8 is a conceptual rendering showing the 
concrete example of stream data in this system. 

DETAILED DESCRIPTION OF THE INVENTION 
3 Hereafter, an embodiment of the present invention 

10 will be explained referring to the drawing.. 

Q FIG. 1 is a block diagram which shows a basic 

construction of the system relating to this embodiment. 
FIG. 2 is a block diagram to explain the construction 
in the local area network of this system. FIG. 3 is 
15 a flowchart to explain the operation of this system. 

(Construction of Information Delivery System) 

The information delivery system of this embodiment 
is constructed with a local area network 1 installed in 
an ordinary home and the network to which a stream data 
20 is supplied as shown in FIG. 1. The local area network 

1 is a limitation range network which corresponds to 
conventional LAN against an external network (wide area 
network) . The network on the supply side assumes 
a digital broadcasting system 5 and a VOD (video on 
25 demand) system 6. The digital broadcasting system 5 

is a digital satellite broadcasting office and a CATV 
(cabled television) broadcasting station, etc. 



Various programs, which are digital stream data BS, 
are broadcast. The VOD system 6 transmits the video 
information in the movie etc . which are digital stream 
data VS according to the request from the user. 

The local area network 1 roughly consists of a 
stream distribution server 2, a plurality of terminal 
devices 3, and a file device 4. The terminal device 3 
is a display for the user to attend stream data and is 
a television set or a personal computer. The terminal 
device 3 of this embodiment assumes not only mere 
reception function of the stream data but also the 
device having the function to transmit various requests 
and the instructions to the stream distribution server 
2 and the external network. Here, the external network 
means the communication network where the VOD system 6 
is connected. 

The stream distribution server 2 is a main 
component of the local area network 1, and has a 
function to connect with the outside broadcasting 
networks and the communication network, and to 
distribute the transmitted stream data to each terminal 
device 3 based on a fixed distribution condition 
(Described later) . A specific construction of stream 
distribution server 2 is described later referring to 
FIG. 4. 

The file device 4 is a storage device with a large 
capacitance used for storing (recording) received 



- 10 - 

stream data and holding setting information (table 
information described later) to set the distribution 
condition. Specific, it is a hard disk drive and is 
an optical disk drive. 
(Operation of the System) 

In addition, especially, a specific function of 
the local area network 1 and the stream distribution 
operation referring to FIG. 2 and FIG. 3 will be 
explained. 

foi^ stream distribution server 2 has the plurality 
of reception means to connect with each of the broad- 
casting network and the communication network, and can 
receive plural kinds of the stream data in the lump at 
the same time. The\stream distribution server 2 mixes 
received stream data, selects partial stream data (It 
is specific inf ormationa\ of the packet unit described 
later) based on a fixed distribution condition. (Reguest 
from terminal device 3 specifically) , and sends to the 
terminal device 3. To achieve sVch a function, the 
stream distribution server 2 has each element of a 
stream output control section 10 and ^ stream manager 
11 as shown in FIG. 2. 

Hereafter, the stream distribution operation is 
explained as a main of the operation of stream 
distribution server 2 referring to the flowchart of 
FIG. 3. 

First, the user operates the input device of 
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terminal device 3, and requests one of or both of 
the reception of the broadcasting stream BS from the 
broadcasting network and the distribution of the video 
stream VS from the VOD system 6 through the communica- 
5 tion network. The stream distribution server 2 

executes processing necessary for distributing each 
stream at the distribution request of either of them 
(steps SI to S5). 
p In this embodiment, a case where each of stream 

itS. 

i • : 

•car 

|ij 10 data BS and VS is received from each network is assumed. 

□ 

That is, the stream distribution server 2 executes a 

k ^ 

□ processing of inputting the broadcasting stream data BS 

from the broadcasting system 5 and the video stream 
data VS from the VOD system 6, and generating mixture 
15 stream data (steps SI, S3, S4, S6, and S7). 

The stream distribution server 2 selects 
an information decided from mixed stream data based on 
a fixed distribution condition (attention request), 
that is, an information with high priority- A unit 
20 information on the selection corresponds to a sub- 

stream data on the packet unit specifically. The 
stream manager 11 selects the sub-stream data referring 
to table information 4A according to priority, and 
sends the sub-stream data from the stream output 
25 control section 10 to the terminal device 3 (steps S8 

to S10). The table information 4A corresponds to a 
destination managing table having packet identification 
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information (packet identifier) which identifies each 
packet constructing a stream data as described later 
(see FIG. 5). The table information 4A may be 
memorized to an internal memory of the stream 
distribution server 2 . 

The stream output control section 10 has a filter 
which adjusts the data transmission band of output 
stream data, and outputs selected stream data to the 
terminal device 3 by a fixed band (means an amount of 
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s. It 

rij 10 data per the unit time as mentioned above) . Here, the 

O 
Mi 



data transmission band (amount of the sending data to 
the terminal device 3) is limited in the local area 
network 1. Therefore, the stream output control 
section 10 adjusts the total band within the predeter- 
15 mined range of the band limitation value by the filter 

when outputting the stream data in high order of 
priority. 

In addition, the stream manager 11 has the 
function to store the received stream data in the file 

20 device 4. Specifically, an information on relatively 

low priority is stored in the file device 4 for an 
information on the relatively high priority selected 
from the mixed stream data (steps Sll and S12). 
The stream manager 11 stores (records) an information 

25 specified in the received stream data into the file 

device 4 according to the instruction from the terminal 
device 3 . 
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(Construction and Operation of Stream Distribution 
Server) 

FIG. 4 is a block diagram which shows a specific 
construction of the stream distribution server 2 
according to this embodiment . 

The stream distribution server 2 has a. stream 
multiplexer-demultiplexer 20, a local area network 
manager 21, a local area network communication section 
22, a wide area network communication section 23, 
a broadcasting receiver 24, a file I/O section 25, a 
stream filter 26, and a content information manager 27. 

The wide area network communication section 2 3 is 
connected with an outside communication network, and 
receives the video stream data VS from the VOD system 6 
in this embodiment. The broadcasting receiver 24 is 
connected with the broadcasting network, and receives 
the broadcasting stream data BS from the broadcasting 
system 5 in this embodiment. The local area network 
communication section 2 2 is connected with terminal 
device 3, and inputs the output of the stream data and 
the command from the terminal device 3 . 

The^s,tream multiplexer-demultiplexer 20 receives 
the video str^m data VS from the wide area network 
communication sectibo 2 3 and the broadcasting stream 
data BS from the broadcasting receiver 2 4 in the lump 
and joins (mixes) them. In acid^tion, the stream 
multiplexer-demultiplexer 20 extra^s a packet data, 



Vhich is corresponds to the attention request from each 
term3>qal device 3, from the stream data to redistribute 
it to eack terminal device 3 again. The local area 
network manager 21 monitors the use state of the local 
area network, ancNallocates the band to each terminal 
device 3 within the Redetermined range of the 
limitation value . Therefore, the band allocated in 
each terminal device 3 will\^hange according to the 
use state of the local area netWprk. 

Each terminal device 3 has a stream filter 26. 
The stream filter 2 6 controls the band when the stream 
data on the packet unit selected by the stream 
multiplexer-demultiplexer 20 is transmitted to each 
terminal device 3. That is, the stream filter 26 
adjusts the transfer rate of the output stream to the 
terminal device 3 to become within the range of the 
band allocated by the local area network manager 21. 
Specifically, the stream filter 26 has a transfer rate 
adjustment (filtering processing) function called as, 
for example, Stream Shaping method, and adjusts the 
band to become within the range of the allocated band 
referring to the priority table described later 
(reduction in the amount of data) . Here, the Stream 
Shaping is a method of filtering the packet which 
adjusts the amount of the transmission data while 
maintaining the quality of the stream as much as 
possible based on the packet priority for the stream 



- 15 - 

made a packet . 

The local area network manager 21 not only manages 
a transmission of the stream data from an external 
network but also comprises a function to perform a 
5 local area communication (extension telephone etc.), 

a wide area communication such as an internet, a 
facsimiles, and telephone, and a control and monitoring 
of home electric appliances product which exists in the 

;3 home , etc . 

y 

ij 10 The contents information manager 2 7 manages 

Q the program information and the data information 

3 multiplexed in the broadcasting stream data, and 

information on the stream data stored in the file 
ij device 4 in the lump as content information. The 

? 15 content information includes a file name, a content 

^ title, a reproduction time, a bit rate, quality 

information for adjusting the transmission band, a 
parameter necessary for the reproduction, information 
on the packet identifier and a packet priority, a 
20 broadcasting starting time, a broadcasting end time, 

and additional information added by the user, etc. 
The stream multiplexer-demultiplexer 20 selects and 
extracts program information from the stream data 
received from the broadcasting network through the 
25 broadcasting reception section 24, and outputs this 

information to the content management information 2 7 . 
When the content information providing request is 
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accepted from the terminal device 3, the local area 
network manager 21 acquires content information from 
the content information manager 27, and transmits this 
to the terminal device 3. When the attention request, 
5 the recording request or the reservation recording 

request is accepted from the terminal device 3, the 
content information is acquired from the content 
information manager 27, and the stream data transmis- 
□ sion processing, the recording processing, and the 

fij 10 reservation recording processing are executed referring 

□ 

%j3 to this content information. 

*,!3 

Q (Construction of Stream Multiplexer-demultiplexer 20) 

FIG. 5 is a block diagram which shows a specific 
i'lj construction of the stream multiplexer-demultiplexer 2 0 

15 installed in the above-mentioned stream distribution 

server 2 . 

The stream multiplexer-demultiplexer 2 0 has a data 
processing section 30, a data input section 31, a data 
output section 32, an input buffer section 33, an 

20 output buffer section 34, a transmitting and receiving 

manager 35, a source managing table memory section 36, 
and a destination managing table memory section 37. 

The data processing section 30 is a main element 
of stream multiplexer-demultiplexer 20, and executes 

25 the distribution processing of the stream data (sending 

processing) according to the above-mentioned distribu- 
tion condition. Specifically, the data processing 



section 30 consists of the memory which stores 

a program necessary for the microprocessor (CPU) and 

the operation . 

The data input section 31 is connected with the 
above-mentioned wide area network communication section 
2 3 and the broadcasting receiver 24, and inputs the 
video stream data VS and the broadcasting stream data 
BS to store into the input buffer section 33- The data 
input section 31 also inputs the file information 
(VS/BS) from the file I/O section 25. The output 
buffer section 34 holds the stream data selected 
(branched) by the data processing section 30 in the 
packet unit. The data output section 32 extracts the 
information of the packet unit held in the output 
buffer section 34 one by one, and outputs it to the 
above-mentioned stream filter 2 6 and the content 
information manager 27. The transmitting and receiving 
manager 35 is connected with the above-mentioned local 
area network manager 21, and transmits and receives 
various settings (registration) information necessary 
for distribution processing of information of the 
packet unit. 

The data processing section 30 and the transmit- 
ting and receiving manager 35 manage the source 
managing table memory section 36 and the destination 
managing table memory section 37, and registers various 
setting information. That is, the data processing 
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section 30 registers an information which shows a 
source of the stream data in the source managing table 
memory section 36 as a various setting information. 
The data processing section 30 registers an information 
5 which shows a destination of the stream data to the 

output destination managing table 37A of the destina- 
tion managing table memory section 37. In addition, 
the data processing section 30 registers the packet 
q identifier (packet identification information) of the 

j'jj 10 stream data on each every output destination in the 

ri 

:J5 packet identifier managing table 37B of the destination 

rj managing table memory section 37. The transmitting 

J* and receiving manager 35 can also perform the above 

i s: * 

fij register processing. 

\2 15 When a certain program A has been constructed 

*fi with a video Val, an audio Aal, an audio Aa2 , and a 

character information Cal, and there is an attention 
request from a certain terminal device 3 about the 
video Val and the audio Aa2 of the program A, an 
2 0 information corresponding to the content of the 

attention request is registered in the destination 
managing table memory section 37 . When the content 
of the attention request from the terminal device 3 
(program and the component) is changed, the destination 
25 managing table memory section 3 7 is renewed according 

to it. When a pause request is performed from the 
terminal device 3, a flag, which shows the pause, is 
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set to the destination managing table memory section 37 
As a result, data processing section 30 pauses the 
output of information on each every output destination. 
It becomes possible to perform the setting to 
5 distribute a plurality of programs to a certain 

terminal device 3 by using the destination managing 
table memory section 37. In addition, a validity/ 
invalidity of the information sending is set in the 
O destination managing table memory section 37 on every 

1 ! U 10 output destination. The setting or the registration of 
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these setting information can be dynamically changed in 
the transmitting and receiving processing of the stream 
data . 

(Specific Operation of the Stream Distribution Server) 
U 15 A specific operation of the system of this 

embodiment will be explained referring to a flowchart 
of FIG. 6, and FIG. 7 and FIG. 8 in addition to FIG. 4 
and FIG. 5 based on a specific construction of the 
above-mentioned stream distribution server. 
20 Here, the stream distribution server 2 expediently 

assumes the case which receives the broadcasting 
stream BS, selects the program stream requested by 
the user, and distributes it to the terminal device 3. 
The digital broadcasting stream BS is a multiplex 
25 stream to which a plurality of programs are multiplexed 

The multiplex stream, which consists of, for example, 
MPEG (Moving Picture Coding Group) 2-TS (Transport 
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Stream) as shown in FIG. 8 as a concrete example, is 
assumed. This embodiment shows a multiplex stream by 
which the packet identifier (identification information 
which corresponds to PID) is added to the header 
section of each packet which constructs the stream. 

The data processing section 30 of the stream 
multiplexer-demultiplexer 20 selects a specific program 
stream referring to the packet identifier of the 
broadcasting stream BS stored in the input buffer 33 
(steps S20 to S22). That is, the data processing 
section 30 registers the packet identifier according to 
the attention request program from the terminal device 
3 in the packet identifier managing table 37B. 

\were, a method of acquiring program information 
(guide information of contents which want to attend) in 
the terminal device 3 will be explained. The stream 
distribution Server 2 regularly extracts the program 
information multiplexed in the received broadcasting 
stream BS, and stores it into the file device 4. 
Here, an EPG (Electronic Program Guide) information 
is assumed as a concrete example of the program 
information. And, the stream\distribution server 2 
transmits the stored EPG information to the terminal 
device 3 according to the request r^pm the terminal 
device 3. In this case, the stream distribution server 
2 may create the menu which combines program schedules 
with GUI for the control by processing EPG xiaf ormation, 
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and present on the^isplay of the terminal device 3. 

The terminal device 3 comprises the screen 
synthesis means for achieving superimpose and a multi- 
screen to attend a plurality of programs. The terminal 
5 device 3 can request the attention of plural programs 

by these means. However, the terminal device 3 
basically receives one program of the SD (Standard 
Definition) level (standard picture quality) and can 
receive plural programs only when there is room in the 

10 band in the local area network. The program at the HD 

(High Definition) level with the higher picture quality 
than the SD level can be received when there is room in 
the band in the local area network. 

Next, the stream distribution server 2 executes 

15 a processing in which the stream data of the packet 

unit selected by the stream multiplexer-demultiplexer 
20 is output to the terminal device 3 (step S24). 
Here, the local area network manager 21 of the stream 
distribution server 2 classifies and monitors the 

20 transmission of the stream data on the local area 

network and other communications (a telephone > an 
internet connection, and a FAX, etc.) according to the 
types of the information and users. That is, the local 
area network manager 21 keeps the band for which the 

25 local area network can be used at the present time 

within the predetermined range of the limitation band. 
The stream distribution server 2 sends the 
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selected stream data to the terminal device 3 through 
the stream filter 26. Here, the stream data is 
distributed according to the specification (picture 
quality) of the attention request from the terminal 
device 3 in a case that there is room in the band for 
which the local area network can be used by monitoring 
the local area network manager 21. That is, the stream 
filter 26 outputs stream data to the terminal device 3 
by the band (amount of data) which coincides with the 
specification of the HD level, if there is room in the 
band, for example, when the stream data at the HD level 
is requested. 

6n the other hand, the stream filter 26 adjusts 
the transmission band of the stream data within the 
range of the allocated band to the terminal device 3 as 
mentioned above when there is no room in the band for 
which the local\area network can be used (That is, 
the amount of the\stream of the transmission data is 
reduced). That is,^by the filtering processing of the 
stream filter 26, the\treara data within the range of 
the limitation band is passed, is transmitted to the 
terminal device 3 (step S2 3\. Therefore, when the 
attention request from the terhu^nal device 3 is the 
stream data of, for example, a hrah band, like the HD 
level, the amount of data distributed by the filtering 
processing is reduced. Specif ically, Nthe reduction in 
the distributing number of programs or tthe information 



^qualities of one program will be reduced. Here, the 
information quality means, for example, the number of 
frarftes of the display per second, the space resolutions, 
the distribution program numbers, and contents etc. 
of voica information (presence of the multi national 
language Voice etc . ) . 

As mentioned above, the stream distribution server 
2 of this embodiment dynamically changes the transmis- 
sion band whidh can be used by the filtering processing 
within the range of the limitation band in the local 
area network. Specif ically, first, the stream distri- 
bution server 2 executes the distribution of the stream 
data according to the attention request for example 
for the terminal device 3. At this time, the stream 
distribution server 2\reduces the allocated band to the 
terminal device 3 by tke filtering processing of the 
stream filter 26 as described above if the room of the 
band in the local area network is reduced. . Therefore, 

the attention can be continued in the terminal device 3 

\ 

even though the quality of the stream data transmitted 
to the terminal device 3 is deteriorated. Naturally, 
the quality of the stream data returns to the original 
ones if the room of the band in th^vlocal area network 
can be provided. 

Here, the stream filter 2 6 corresponding to each 
terminal device 3 is provided inside the stream distri- 
bution server 2. For example, the stream filter 2 6 



executes a filtering processing of having (creating) 
the priority table (consists of the packet identifier 
and the priority data) shown in FIG. 7 , and adjusts 
(reduces) the amount of the transmission data referring 
to this priority table to become within the allocated 
band. For example, a Stream Shaping method is used as 
such filtering processing. 

tfhe terminal device 3 notifies the stream 
distribution server 2 the recording request to record 
the program stream data on attending (YES in step S25). 
The stream distribution server 2 generates the stream 
branch fromVthe stream multiplexer-demultiplexer 20, 
and executes \he file output processing (step S26) . 
That is, the loVal area network manager 21, which 
receives the recording request, controls the 
multiplexer-demultiplexer 20, and the file I/O section 
25, and stores the stteam data to be recorded in the 
file device 4 as shown Vn FIG. 4. When the stream 
distribution server 2 receives the recording reserva- 
tion request from the terminal device 3, the recording 
reservation setting is performed to the content 
information manager 27. A recording starting matter 
is notified from the content manager 2 7 to the local 
area network manager 21 when becoming the broadcasting 
starting time of the program that tthe recording 
reservation is performed. And, the local area network 
manager 21 performs the same processing as a usual 
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receding . 

In addition, when the program attention reserva- 
tion is requested from the terminal device 3, the 
stream distribution server 2 registers the schedule 
5 of the program attention beforehand. The stream 

distribution server 2 automatically changes the stream 
branch from the stream multiplexer-demultiplexer 20 
based on the registered attention schedule information, 
O and executes the distribution processing of the stream 

Fij 10 data along the time table of the attention reservation 

for the terminal device 3. As a result, the channel 
switch is automatically achieved in the terminal 
device 3. In any case of a main image and a sub-image, 
the attention reservation can be set. 
15 Next, a pause request is notified to the stream 

distribution server 2 when the attention of the program 
is paused on the terminal device 3 side (YES in step 
S27). The stream distribution server 2 changes the 
setting of the stream multiplexer-demultiplexer 20, and 
20 stops the distribution processing of the stream data 

(steps S28 and S29). The flag showing the pause state 
is set in the destination managing table memory section 
37 as mentioned above. In this case, the stream 
distribution server 2 holds other setting information 
2 5 (program under attending and filtering information, 

etc.), and maintains the state of the pause until 
a resume request is notified from the terminal device 3 
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(step S30) . 

Hereafter, the filtering processing of this 
embodiment will be explained referring to the concrete 
example , especially . 
5 First, the terminal device 3 notifies the stream 

distribution server 2 the attention request of the 
plurality of programs to be attended (It is expediently 
assumed programs A, B, and C). The terminal device 
3 notifies the attention priority and filtering 
10 information. It is assumed the attention priority is 

03 set as program B, A, and C. When the band, for which 

the local area network can be used, is narrow, the 
stream distribution server 2 simply reduces the number 
iy of distribution programs. That is, the stream 

y, 15 distribution server 2 distributes only program B to 

the terminal device 3 for example, and stops the 
distribution of other programs A and C. In this case, 
when, for example, programs A and C are stored in the 
file device 4, and can be distributed if room is 
20 provided in the band. Only program B is distributed by 

the quality of the attention request (Setting according 
to filtering information), and other programs . A and C 
may be distributed by debasing the quality by filtering 
processing of the above-mentioned filter of the stream 
25 section 26 (reducing amount of data) (for example, the 

deletion of the voice information and the reduction of 
the image quality) . In this case, the stream filter 26 
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executes the transfer rate control by which the amount 
of data is reduced referring to the priority table 
shown in FIG. 7 . 

In addition, when the band, for which the local 
area network can be used, is few, the stream distribu- 
tion server 2 deteriorates, for example, the image 
quality (picture quality) of each of programs B, A, 
and C by the stream filter 26, and controls the amount 
of the transmission data within the range of the 
usable band. As a result, the terminal device 3 can 
tentatively attend all of requesting each of programs B, 
A, and C even if the picture quality is deteriorated. 

Here, the attention priority and the filtering 
information from the terminal device 3 are notified to 
the stream filter 26. The local area network manager 
21 executes the change in the allocation band of each 
terminal device. The local area network manager 21 
notifies the stream filter 26 a usable band of the 
local area network when the allocated band is changed. 
As a result, the stream filter 26 executes the 
filtering processing of the stream data on each program 
according to the priority table which is created and 
stored beforehand. 

In act&i;tion, as another concrete example, when the 
attention of th^rogram including the image at the HD 
level has been reserved from a certain terminal device 
3, the case that the room ot^the band of the local area 
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network is a little is assumed at starting broadcasting 
of ttte program. The stream distribution server 2 
converts the stream data into the image at the SD level 
by the filtering processing of the stream filter 26 and 
5 distributes to the terminal device 3 when judging that 

the transmission of the image at HD level is difficult. 
At this timeV the stream distribution server 2 
temporarily stores the image at the HD level in the 
□ file device 4, \nd notifies the terminal device 3 

i'U 10 a predetermined Message. The message includes, for 

%j3 example, "the qualVty of the program under the 

O distribution is adjusted because of the band limitation 

O \ 

of the local area network", and "an original program at 

i : y the HD level is beingYrecorded simultaneously" etc 



15 Here, when the recording request is regularly received 

from the terminal device\ 3 , the stream distribution 
server 2 manages storing tOie image at the HD level 
temporarily stored in the ftf_le device 4 . On the other 
hand, the image temporarily stored in the file device 4 

20 may be automatically erased wl^en there is no regular 

recording request even if regulated time passes 

When the terminal device 3 attends a plurality 
of programs A and B (Here, it is assumed that the 
attention priority of program A is higher) at the same 

2 5 time, the case where the current attention state cannot 

be maintained is assumed by the congestion of the local 
area network. The stream distribution server 2 pauses 
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the distribution of the program B with low attention 
priority, and reduces the amount of the transmission 
data. And, when the congestion of the local area 
network is canceled, the stream distribution server 2 
5 restarts the distribution processing of the program B. 

Here, when the program B distribution stops, the stream 
distribution server 2 may temporarily store the image 
at the SD level included in the program into the file 
□ device 4. In this case, the image, which was not able 

h ■ ■ 

y 10 to be attended, can be attended later though it becomes 

sis? 

J3 a partial recording program B. 

;3 (Function of Stream Multiplexer-demultiplexer 20) 

f Here, the function of the stream multiplexer- 

mi demultiplexer 2 0 which is a main element of the stream 

x 15 distribution server 2 is as mentioned above. That is, 

;;; there are a registration of the output destination of 

the stream data (output destination managing table 37A) , 
a registration of the packet identifier of stream data 
of each every output destination (packet identifier 
20 managing table 37B) , and a setting of the information 

sending at the output destination unit (destination 
managing table memory section 37) as a setting 
procedure of the branch condition of the received 
stream data. 

25 As described above, the stream multiplexer- 

demultiplexer 2 0 registers the packet identifier to 
the output destination unit. Here, at the branch 
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processing, the output destination list is obtained 
from the packet identifier. Since this processing is 
generated at the packet unit, a speed-up is requested 
to improve the throughput. The packet identifier 
5 managing table 37B is a table to obtain the output 

destination from the packet identifier. An information, 
in which the output destination is not defined, is 
canceled. The function to set the state flag at the 
p table to set validity/invalidity of the information 

rij 10 sending at the output destination unit is provided. 

1,3 

03 When the transmission of the stream data is stopped 

U3 

□ temporarily or restarted, this function can be used. 

5 ' ' 

j: (Application Example of the Embodiment) 

jy Hereafter, an operation of the stream distribution 

15 server when this embodiment is applied to a concrete 

?i example will be explained. 

(Broadcasting Attention) 

A case where the terminal device A puts out the 
attention request of a program X is assumed, now. 
2 0 Where, the program X is constructed with the data of 

the packet identifiers pidl, pid2, and pid3 . 

The contents information manager 27 in the stream 
distribution server 2 manages the program information, 
and has information to specify whether each program is 
25 constructed with the data of which packet identifier. 

The local area network manager 21 in the stream distri- 
bution server 2 receives the attention and recording 
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request, etc. from the terminal device A, and performs 
the setting of the stream multiplexer-demultiplexer 
20 and the stream filter 26. The local area network 
manager 21 monitors the local area network, and 
5 performs the band setting of the stream filter 26 if 

necessary. 

An output buffer buf-a for the terminal device A 
is prepared in the stream multiplexer-demultiplexer 20. 
□ In addition, a stream filter flt-a for the terminal 

j'ij 10 device A is prepared therein. It is recorded that 

=jj the data of packet identifiers pidl, pid2 , and pid3 

p are output to the output buffer buf-a in the output 

O ■ 

destination managing table 37A. It is recorded that 

ry each data of packet identifiers pidl to pid3 is output 

15 to the output buffer buf-a in the packet identifier 

J-:f managing table 37B (inverted table). 

The data processing section 30 of the stream 

multiplexer-demultiplexer 2 0 acquires the packet 

identifier of an input data, and determines the data 

20 output destination referring to the packet identifier 

managing table 37B. The stream branch route to the 

terminal device A is established by such processing. 

(Attention of the Same Program by Another Terminal 

Device) 

25 Here, a case where the terminal device B different 

from the terminal device A puts out the attention 
request of the same program X is assumed. The output 
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buffer buf-b for the terminal device B is similarly 
prepared in the stream multiplexer-demultiplexer 20. 
The stream filter f lt-b for the terminal device B 
is also prepared. A fact the data of the packet 
5 identifiers pidl, pid2 , and pid3 is output to the 

output buffer buf-b is recorded to the output 
destination managing table 37A. The packet identifier 
managing table 37B is renewed, and it is recorded that 
O each data of packet identifiers pidl to pid3 is output 

IU 10 to the output buffer buf-a and the output buffer buf-b. 

O 

M3 The data processing section 30 in the stream 

O multiplexer-demultiplexer 2 0 acquires the packet 

□ 

>! identifier of the input data, and determines the data 

jij output destination referring to the packet identifier 

L 15 managing table 37B. Therefore, each data of packet 

identifiers pidl to pid3 is delivered to the terminal 
device A and the terminal device B, respectively. The 
attention of the same program will be achieved by such 
processing in a plurality of terminal devices A and B. 
20 (Attention of Another Program by Another Terminal 

Device ) 

It is assumed the terminal device C different from 
the terminal devices A and B puts out the attention 
request of the program Y different from the program X. 
25 Here, the program Y is constructed with the data of 

the packet identifiers pid4, pid5, pid6, and pid7 . 
The output buffer buf-c for the terminal device C is 
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prepared in the stream multiplexer-demultiplexer 20. 
The stream filter flt-c for the terminal device C is 
also prepared therein, A fact the data of the packet 
identifiers pid4 , pid5 , pid6 , and pid7 is output to 
5 the output buffer buf-c is recorded to the output 

destination managing table 37A. The packet identifier 
managing table 37B is renewed, and it is recorded that 
each data of the packet identifier pidl to pid3 is 
p output to the output buffer buf-a and the output buffer 

j*ij 10 buf-b. In addition, it is recorded that each data of 

Ijjj the packet identifiers pid4 , pid5 , pid6 , and pid7 is 

O output to the output buffer buf-c. 

J 3 The data processing section 30 in the stream 

multiplexer-demultiplexer 20 acquires the packet 
15 identifier of the input data, and determines the data 

output destination referring to the packet identifier 
managing table 37B. Therefore, each data of the packet 
identifiers pidl to pid3 is delivered to the terminal 
device A and the terminal device B, respectively. 
20 Each data of the packet identifiers pid4 to pid7 is 

delivered to the terminal device C. The deliveries of 
the same program X and the different program Y are 
achieved by such processing in the plurality of the 
terminal devices A, B, and C. 
25 (Band Limitation) 

Next, a case where the allocated band to the 
terminal device C is decreased is assumed according to 
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the change of the use state of the local area network. 
Here, the data corresponding to the packet identifiers 
pid4 , pid5, and pid6 of the program Y, is assumed to be 
partial data which constructs the image data. When 
5 receiving all of each data of packets identifiers pid4 , 

pid5, and pid6 , it is assumed a high-quality image can 
be reproduced on the terminal device C side. The data 
of the packet identifier pid7 is a voice data. It is 
assumed that this program Y is data capable of 

til 

!lj 10 adjusting the quality (adjusting the band) by the 

iJ3 Stream Shaping processing. 

□ In addition, the priority between the image data 

is assumed to be the order of the packet identifiers 

E s ' . 

||j pid4, pid5, and pid6 . The user can specify the 

t t 

15 priority of the image and the voice. That is, the data 

priority order of the program Y is settable either of 
in the order of packet identifier pid4 , pid5 , pid6 , and 
pid7 or in the order of packet identifier pid7 , pid4 , 
pid5, and pid6 . 

2 0 The local area network manager 21 in the stream 

distribution server 2 acquires the packet priority 
information referring to the content information 
manager 27. In addition, the request (priority setting 
of the image and the voice) from the terminal device C 

25 is reflected, and a setting of the priority table of 

the stream filter flt-c (band setting of each data) of 
the local area network manager 21 corresponding to the 
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terminal device C is performed. The local area network 
manager 21 sets the band newly calculated to the stream 
filter flt-c corresponding to the terminal device C- 
The stream filter flt-c performs the Stream 
5 Shaping processing according to the set priority table 

and the set band. That is, the transmission rate of 
the stream data delivered from the stream filter flt-c 
to the terminal device C is adjusted. The delivery 
of the stream data which limits the transmission band 
10 (The amount of data is reduced) is achieved by such 

processing. 
(Pause and Resume) 

Next, a case where the terminal device B puts out 
j the request of the pause while attending the program is 

£2 

A 15 assumed. When the request of the pause is received 

i from the terminal device B, the local area network 

manager 21 in the stream distribution server 2 performs 
the setting of the pause of the stream delivery to the 
stream multiplexer-demultiplexer 20. Here, there is 
20 a flag which sets validity/ invalidity of the output 

destination for each output buffer (a to c) in the 
output destination managing table 37A of the stream 
multiplexer-demultiplexer 20. The stream multiplexer- 
demultiplexer 20 turns off an valid flag of the output 
25 destination corresponding to the terminal device B when 

the stream delivery to the terminal device B is paused, 
and invalidates the output. In this case, the output 



destination managing table 37A and the packet identi- 
fier managing table 37B hold the setting (settings 
other than the valid flag of the output destination) 
corresponding to the terminal device B as-is. 

On the other hand, when the terminal device B puts 
out the resume request, the local area network manager 
21 turns on a valid flag of the output destination by 
the output destination managing table 37A. Here, the 
data processing section 30 in the stream multiplexer- 
demultiplexer 2 0 refers to a valid flag of the output 
destination in the output destination managing table 
37A when outputting data. When the valid flag is in 
off state, the data processing section 30 does not 
execute the data output. 

When the program, to which the terminal device B 
attends, is the VOD (video on demand), the terminal 
device B can put out the pause request of the stream 
delivery to the VOD server. A function to switch the 
stream delivery to the terminal device to the output to 
the file device 4 is provided while pausing in any case 
that the program to which the terminal device B attends 
is the broadcasting or the VOD. In this case, when the 
pause is resumed, each of the output from the stream 
multiplexer-demultiplexer 2 0 to the file device 4, the 
input from the file device 4 to the stream multiplexer- 
demultiplexer 20, and the output of the input data to 
the stream filter 26 is executed at the same time. 





S ;JS I 



- 37 - 

That is, the data which flows to the stream 
multiplexer-demultiplexer 20 while stopping the stream 
delivery to the terminal device B temporarily is never 
lost without attending, and the attention, which 
5 continues after releasing the pause, becomes possible 

(time shift attention function). It may be temporarily 
stored in an internal memory of the stream multiplexer- 
demultiplexer 20 (not shown) but not the file device 4, 
13 if the capacity of an internal memory of the stream 

10 multiplexer-demultiplexer 20 is sufficient. 

*J3 The pause/resume of the stream delivery, and the 

□ time shift attention function under the pause are 

O 

achieved by such processing, 
iy (Attention of Storage Stream) 

15 The content information manager 2 7 in the stream 

= 13 

£1 distribution server 2 also manages information of 

contents stored in the file device 4 through the file 
I/O section 25. Here, a case where the terminal device 
A puts out the acquisition request of content informa- 
20 tion to the stream distribution server 2 is assumed. 

When the request from the terminal device A is 
accepted, the local area network manager 21 in the 
stream distribution server 2 acquires content informa- 
tion from the content information manager 2 7 and 
25 transmits it to the terminal device A. 

In addition, the terminal device A decides the 
attention object contents is a file m (This is a 
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stream) referring to the received content information, 
and puts out the attention request of the file m in 
addition to the program X of the current attention. 
When the attention request of the file m is 
5 accepted, the local area network manager 21 changes 

the stream input setting of the stream multiplexer- 
demultiplexer 20. 

The stream multiplexer-demultiplexer 2 0 puts out 
the input request of the file m to the file I/O section 

10 25. The file I/O section 25 reads the file m from 

the file device 4, and outputs this to the stream 
multiplexer-demultiplexer 20. Here, an inflow stream 
from the file I/O section 25 and the broadcasting 
stream BS are multiplexed in data input section 31 in 

15 the stream multiplexer-demultiplexer 20. In addition, 

the output destination managing table 37a and the 
packet identifier managing table 37b in the stream 
multiplexer-demultiplexer 20 are set to output the file 
m to the output buffer buf-a corresponding to the 

20 terminal device A. 

The data processing section 30 in the stream 
multiplexer-demultiplexer 20 sends only the program X 
and the data of the file m to the output buffer buf-a 
corresponding to the terminal device A. As a result, 

25 the multiplex stream of the program X and the file m 

are transmitted to the terminal device A. Therefore, 
the program X and the file m can be attended at the 
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same time at the terminal device A. Naturally, the 

setting, to which only the file m is attended, is 

possible. 

(VOD Attention) 

5 In addition, a concrete example when the embodi- 

ment is applied to the use of VOD will be explained . 

The stream distribution server 2 is assumed to 
have acquired information on the VOD server of the wide 
p area (information to be accessed). The terminal device 

iy 10 D puts out the attention request of the VOD to the 

5., J 

stream distribution server 2 not to the VOD server. 
j«3 When the attention request of the VOD from the 

*™ terminal device D is accepted, the local area network 

f..i. 

{./j manager 21 in the stream distribution server 2 controls 

;~ 15 the wide area network communication section 23, and 

:i3, , 

\ji connects it with the VOD server of the wide area. As a 

result, the local area network manager 21 receives the 
stream data VS transmitted from the VOD server through 
the wide area network communication section 23. In 

2 0 addition, the local area network manager 21 performs 

the setting of the stream multiplexer-demultiplexer 2 0 
and the stream filter 26, and establishes the stream 
delivery route to the terminal device D. That is, 
the output buffer buf-d for the terminal device D is 

25 prepared in the stream multiplexer-demultiplexer 20 as 

mentioned-above . A stream filter d for the terminal 
device D is prepared. 



The stream delivery from the VOD server of the 
local area is started by such processing, and the 
attention of the requesting stream data VS becomes 
possible at the terminal device D. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



